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(57) Abstract: 

PURPOSE: To obtain an oxidation catalyst with which a 
substrate can be efficiently oxidized with molecular 
oxygen under moderate conditions without requiring a 
special reducing agent etc., by using an imide compd. 
expressed by specified formula to constitute the catalyst 
to oxidize the substrate with molecular oxygen. 



presence of this oxidation catalyst. 
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CONSTITUTION: This oxidation catalyst is used 
oxidize a substrate with molecular oxygen and consists of 
an imide compd. expressed by formula I. In formula I, R 1 
and R 2 are the same or different and are hydrogen 
atoms, halogen atoms, alkyl groups, aryl groups, 
cycloaikyl groups, hydroxyl groups, alkoxy groups! 
carboxyl groups, alkoxycarbonyl groups, and acyl groups, 
and R 1 and R 2 may be coupled with each other to form a 
double bond or aromatic or nonaromatic ring. X is an 
oxidizing atom or hydroxyl group and an (n) is an integer 
of 1 to 3. The substrate can be oxidized by bringing the 
substrate into contact with molecular oxygen in the 
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Fo + yfK7/'P : E7^S>f^K, N-bFD + y 
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^y-f Htc*) * ««B*4*7C* (f^>Ti, >?;u 
^Zr, A7Z(?AHfa:a , (n^- 

(^□ACr, fJ^ryMo, ^ >^X^>W& 
f) , 7J£tc^ (V>^f>Mn<cf) , 8tt7C» («F 
e, il/f-WRu, tX^AOs^a , 9Sacs?t 
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SmCh , FeCh , FeCh , RuC 
Is , CoCh , RhCh , RhCh , NiCl 
2 > PdCh , PtCh , CuCK CuCh & 

[0 0 3 7] WttS^jfcTSKffi^iLTtt. OH (b 
ADy>H^ CO, CN. S^M^, H 2 O (T 
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•Jn-;k yDtkv^U3-;k h'J^^kv^'Jn 
-;k l. 2-^>s?*- ;k l, 3-y^>>5^-- 

;k i, 4-^>>?^--;k ^\+-y->^-;k 

^>^;!/^U3-;k t^-n-;k i^J-fcy 
8fii£^ffi7;kn — ;u ; y^D^y- j k v-^a^>^ 
y-;k ->^n^\+-9-y— ;k ^^^v^-y-y ^ 
^□/\^-tr>- l -^--jk 4 - 1 h*D*y- 1 -->i7 

D'\^-y->*;p#>gE> ^^D^^y— ;k ->?a* 
^^y-;k #;k*:*-;k | — )Vls.E<ommm— 
mT)Vu—)V ; 1 , 2 - v-i7D^\^-y->>'^-— Jk 1, 

;p ; ^>v J ;kr;k3-;k u-'j^Jkrjkn— ;k ^>x 
t h*D-;k 7i^;kTJk3— ;^,jf(D^s«i7';kti 

[0 0 5 3] Ctl^<DT;kn-;U^(75-5^— mXlZ~$& 

7ao-ju*«»$l<, )igas^7;k3-jk mmmrju 

3 — <fc Ot^§®lT;k=i — ;p© v^fnTfe r> T t> ± 
^. fcis. *fg9I©&-ffc;^&W:, -^7Jkn-;^c^ 

[0 0 5 4] »*L^7;kn-;^( C fS, (i) ?pts ? n 

«J 7U;k7;Up-;k ^>i?;k7jkn-jk 

'OXt Hn-jk^i*©^ft7;k3-;i,^§^7;u 
. (2) flg^Si7;i/n-;u («aj^^ ^n'N 
+-y-y-;k ^^;kv^D^\^-y-y-;k^t*c9->^D7 
)VijJ-M . (3) 3&MJH (^?>R#) 

[0 0 5 5] 7Art HSItLTtt, CTAtf, t&folgtt 
h*. yDtf^->7Jk5 i t K. ^;k7;k^fcK. ^ 
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**-!f-;k Wi^'jj^TtH (0tj^«. vd> 7 
^tH. x^->>7;k^h\ y;k^;k7;i'7 r t k. 7 

5*fcF. t/V»7;i,Tth7j;a , 75/7-trK7^ 

•^t YtzzommmTiiTt v ■. ^>X7jk^t k. 

*->^>X7;i-Tt h\ - hn^>X7Jk7 f t K. 75 
i0 y^>X7;k7 i t K, y>tA7;krkH, -t»-'J^Jk7 
* jk ^ 7xx7;krrkh\ 1 -^-7^Jk7-fe K7;P 
7-tH. A*-U> (A-Jk7;^tK) , 7 ^;U7^ 

t'o^ii7;i-Tk h* ; ^;k5;k>-i7D^+-y-> % 

D^^-jk ->N5-;k^<h*CDJig^7;^t K ; -3 
f>7 ^t H, 7;k7 5-;k^<h-©1S^7;| / ^ t K 

[0 0 5 6] *rh>mLVXte. 7± h >, /^if 

>, ->^P^-^^y>. 2-*5F;k>^n'\*-y-y >, 
2 -^^^kv-^n^-y-y >, 2, 6-^^(^;kv-i7D 

^^N> ;7th7iy>. XDtf^-7 

7 * \s j ytzzvjjmm'T v> ; -1 >^>- 1 -;*->. 

1. 2, 3-^>^>h.j5{->, 7 ;k*lx>- 9 -3- 

[0 0 5 7] 7 5>gtLTH ^liS*fctt^2®7 
5>. y ^;k7 3 >. X?;k7 5 >. 7ut?)l, 

7 5 >, 7*fjP7S>, g^;k7S >, >?X^JP75 
>• v^^JSX IfkVy7=>. 1, 4-^^ 
>^7 3>. tKD+->Jk75k x ^ y-;U7 5 > ^ £ 
t*cDJ!gM^7 3>. ->^a^>5^;k7 3>, ->^d^\^ 
->;k7 5>^<h'©ilg^7 5 >. ^>->-;U7 5> ^ h;U 

■f ^>^<t*CD^#^7 5>/j:t*^j^$n5.„ 7 5 
[0 0 5 8] M*aMb^«tLTtt. 

;;> > -r>n :, j>. -rv-r>K>j>, ^py>. ^-y-> 
[0059] a*©»ftKiwfflsn*»^tt«s(fw, # 

50 s»tefc£©£a>s, 3sa*tt«r*o**»*u^. 
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[0 0 6 0] "»TttK*<0«ffl*tt. »K*J:tfBWft 
tC^UT, o. 5^M± (tw^-tf. i^^±) * » 

iKfil-lOO^k S6l:»iL<tt2-50 ; E 

[0 0 6 1] #589§a>«fls:&£tt* ffl^> KJSfc^iStt 

K (DMF) , ^fmh75P&2075H«, 
XhD^>, X h aX*>fc£<£>X hO^b^^K »K 

«jL«. 0- 3 0 0t, ffSb<B3 0-2 5 0 

7o~i5 orsstKt^^^^ 

TKJS$t?)S^t:H M«> 1 - 1 0 0 a t m («A 
te\ 1. 5-80atm),eL<«2-70at 
mu £e>£#*b<te5 — 5 0 a tmifiT'*^!^ 

[0 0 6 3] ft*. SjSfflKR«/XttK«BE***iBV^ 40 

[0 0 6 4] *mw<DJj&te+ m&<D&o^m*<Dik& 

WLTWt)i^y^D7Jl/*yHk '>^D7W 
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[0 0 6 5] S^tt, ^^MicoMTX^f^l 
tt, t!ffi^yjS> #JA«> SS. «J8* S 

[0 0 6 6] 

Kft««l^®HttfB— (1) TfSSns-f ^ F{fr&4» 
ftTVtmXlz&Q^ «tr>fi*«Eft**«fctfaJfc* 

[0 0 6 7] $e>t^> *5£HJ<0*S"C»> fl9IEBrtbftt«£ 

[0 0 6 8] 

[0 0 6 9] 1 

^>Xt Fd-;h 8 4fifi£& (l^iW . N-tFn 
+ y7^M^F16liS (0. 1=EM 

i o qx:t~ s$fmm.wi>tzo k^m^^^m^ht.^ 

;>140ll^ (1K*7 6%) ffiZitiLLX^It. 

[0 0 7 0] 2 
^>Xb KD-JH 8 4I13I (l^M . N-tHD 
^y7^M5 F 1 6 IIS ( 0 . ltJW , AtR 
, J^HU>K*fi (NPV 6 Mo 6 ) 7fiaaS43 c tt/^> 
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1 0 0 < CT5B$fS!}g#L;t„ £J&fj£*0±fi£#l£#X^ 

y >1 8 OJiMSS OR* 9 9%) *?4^LTl>fc. 
[0 0 7 1 ] HJgfiSJ 3 
'OXt KD-JH 8 (liA) . N-kh'D 

+ ->7?MS K 1 6I1SB (0. l^EJW . A^-K^E 

vy^>j>mm. (npv 6 mo 6 ) 2. 8MSB:te«fcuc 

t -75JU7;i/n-JH 0 0 0fiSg?©2g£igf££g££ 
5?ffl^T. 1 0 0t:Tf5B5|BJ«J$L&. 
$1 £ # X £ □ v h ^7 7 -< —fttii iz J: 0 H^fc <h d 5 . 
^>V7iy >4 4fiSg& OR* 2 4%) *i±js£LTVi 

[0 0 7 2] 5ft&g0iJ4 

"OXk Kn-;n 8 4 JtSgB ( 1 ±)V) . N-tHn 
+ ->?KSH1 1. 3JHSSB (0. l^JW *«fctJt^ 
h u;n o 0 OSfigBcD?g^-S^^^^#H^; 

t. i o o < c-c5p*bi«#l&. ELfcm<p<n±mmzx 

7i/>3 6MSgK 0R*2 0%) LT<^fc„ 

[0073] mmms 

D + y7^MS Kl 6fifigg (0. ltJW ij;^ 

>>y- mj;hoo oa«gg©^^gjg^^^^H^ 

T> 1 0 OtTl 0«PHSM*b&. RJfcMEf 

^7Aft K 6 6H»SB OK* 6 2 %) &J:tf&Mmm 
2 9SMgg 0R*2 3%) *^J5gbTUfc. 

[0074] mmm6 

^>-»7A3-;no81IgE (l*;i/) , N-tH 
□ + ->73'^-f = Ki 6fifigB (0. 1 ^EJP) . yt^-K 
^EU^KU>^ii (NPVi Mo. ) 2. 8aSSB*5J; 

ST. 1 0 0CT1 0B#ra^Lfc o Rj£ci£*©£fi£fe 

>X7^f tK4 6liffi 0R*4 3%) t&BMme 
4SSSB 0R*5 2%) j){±B£LTVJfc. 
[0 0 7 5] Hig«SJ 7 
•/7izJM^>1 6 8fiSgB (1 "EM , N-k S*D 
*i'7mSKl6Ma (0. l^JW *S.fcrM> 

y- h ij ;n o o o mm$KDM-&mm&mm&wi5.T. 

ioott-2 ou$rajt#Lfco S*:«*o*j«***^ 
i y > 1 4 6 mj;g& OR* 8 0%) A«4fiELTUit„ 

[0 0 7 6] mmm 8 

7;U^U> 1 6 6agg|5 ( 1 ^)V) . N-tHD+y7 
rS'Jl-'f 5 K 1 6 SfiSB (0 . ltA) H&U^y^-h 
u;n 0 0 0 2Stt<Z>££jgft£ttft£HST. ! o 0 

4 4 2»gB OK* 8 0%) #±/£LTU;t. 
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[0 0 7 7] Ifcggftl 9 
5"h7'J>l 3 2Sa§8 (It*) . N-tHD + y7 
WSKl 6SSg8 (0. HE;b) . 3/^f. 7 tf 
;i^7tl-t-h6. 4Mftgg (0. 0 2 5^JU) t5±zf 
^ > V - MJ JH 0 0 0 Sft^©g-&jg^^K^ ffl ^ 
T. 1 0 OtTl ommM&Lfz. Kl&m4><D±i&b& 

^^D>1 l 7MMU OK* 8 0 %) 454)StTU 

it. 

10 [0078] mmw i o 

YbStl. 1 -k h'D + yxh?^ 0K*1 3%) 
tfa-5 L H^P> OR* 3 7%) 

[0 0 7 9] 36Jg0ij l l 
t- U > 1 3 2 jtfiSB (l q&JW CftAT. -f V^d 

* h7t^7t ht- Cift<, 5R$NI£ 

0K*8 3%) ^j^LTVJfc. 

[0080] mmm i 2 

^ 7 >^>i 3 6mmm <it;w . N-tKD+-> 

6fi*g& (0. l^EJW , 3rt^h7t 
?*7tht-h6. 4113 (0. 0 2 5t;W *3«fc 
tf^ > y- s ;n o 0 0 a«««OH^JS*felt*38fH 
^T. lOOtTl 0«pH«#|iUfc. £«ffit>(D^f£« 

^-7>^y-;U7 9M»gP OK* 5 2%) ^*BgL.TU 
30 tz„ 

[0081] -m&m 1 3 

7^>^>1 3 6Sagg (1 . N-tKD + -> 

6fisgg (0. he;w *3j;o;^>>y- 
h u ;n 0 0 0 mm&v>m-&mm*mmnmicLT. 1 0 

-^3 6MMgg (4K^2 4%) 
[0 0 8 2] ft*, R*l^m*5^p|BIi-r*H^. ±IB 

[0 0 8 3] USS^iJ 1 4 

7^Msn6liSC (0. ltW *s«tac/<>.y- 
h U ;H 0 0 0 MSggCDzg^^fgS:^^ j?H^T. 1 0 

>SipC0ft{t:^ 5 6 %*5cfc6^iRi£ 6 0 %T->^ a^N^ 
[0 0 8 4] Sfc. ^^D/\+-y->©feft^5 6 56. K 
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[0 0 8 5] msfli i s 

7^M5H6IiS (0. l^W , 3AJI/h7t 

^JU7-feh^— b 6. (0. 0 2 5^;U) 

[0 0 8 6] Sfc, 5/£nA>*ij->©<Eft;*7 6 %> K* 
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